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INTRODUCTION:  Parathyroid  adenomas  are  the  most  common  cause  of  primary  hyperparathyroidism.
However,  cases  of  parathyroid  adenomas  greater  than  4 cm with  osteitis  ﬁbrosa  cystica  are  extremely
rare.  Herein,  we  report  a case  of  resection  of  a large  ectopic  mediastinal  parathyroid  adenoma.
CASE  PRESENTATIONS:  A  46-year-old  female  with  chief  complaints  of  bone  pain  and  gait disturbance
was  referred  to our hospital.  Physical  examination  revealed  many  mobile  teeth  in  her  oral  cavity,  dis-
tortion  of  the  vertebral  body,  and bowlegs.  Laboratory  tests  showed  hypercalcemia,  hypophosphatemia,
and  elevated  serum  levels  of  intact  parathyroid  hormone.  Chest  CT  revealed  a 42-mm  well–deﬁned,
enhancing  mass  in front  of the  left-sided  tracheal  bifurcation.  Her  ﬁndings  were  diagnosed  as  primary
hyperparathyroidism  due  to an  ectopic  mediastinal  parathyroid  tumor.  We  performed  a median  ster-
notomy  and  resected  the  tumor.  The  tumor  was  a solid,  yellowish-brown  mass  measuring  42 ×  42  mm.
Pathologically,  the  tumor  consisted  mainly  of  chief  cells  with  some  oxyphil  cells;  there  were  no necrotic
areas  or  nuclear  atypia,  and few  mitotic  ﬁgures.  We  diagnosed  the  tumor  as  an  ectopic  mediastinal
parathyroid  adenoma.  Eight  months  after  the  resection,  her  serum  calcium,  phosphorus,  and intact  PTH
levels were  normal.
DISCUSSION  AND  CONCLUSIONS:  Parathyroid  adenomas  and parathyroid  carcinomas  have  disparate  nat-
ural histories,  but  they  can be difﬁcult  to differentiate  on  the basis  of  preoperative  clinical  characteristics.
We  believe  that long-term  follow-up  of  these  cases  is required  because  there  have  been  few reports  on
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. Introduction
Differentiation of benign and malignant parathyroid tumors is
ometimes difﬁcult. In fact, because parathyroid carcinomas have
 very low incidence rate, no staging system has been established
y the American Joint Committee on Cancer (AJCC). Generally, diag-
oses of parathyroid adenoma and parathyroid carcinoma are made
n the basis of both the clinical ﬁndings and the histological criteria
s proposed by Schantz and Castleman [1]. Herein, we report our
xperience with a case of a large ectopic mediastinal parathyroid
denoma with osteitis ﬁbrosa cystica, which was diagnosed as a
arathyroid adenoma based on the pathological ﬁndings, despite
arathyroid carcinoma being initially suspected due to preopera-
ive clinical ﬁndings.∗ Corresponding author at: 1-757 Asahimachi-dori, Chuo-ku, Niigata-shi, Niigata
51-8510, Japan.
E-mail address: okura1127@gmail.com (S. Sato).
ttp://dx.doi.org/10.1016/j.ijscr.2016.04.007
210-2612/© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing G
reativecommons.org/licenses/by-nc-nd/4.0/).ry  of  large  parathyroid  adenomas.
shed  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2. Presentation of case
A 46-year-old female with complaints of bone pain, gait distur-
bance, and a feeling of weakness was referred to the Division of
Thoracic and Cardiovascular Surgery of our hospital for evaluation
of an abnormal shadow on a chest computed tomography (CT). Her
past medical history was  signiﬁcant only for a thoracic wall defor-
mity which had developed 4 years earlier. Physical examination
revealed many mobile teeth in her oral cavity; distortion of the
vertebral body; and bowlegs, which are associated with the fea-
tures of osteitis ﬁbrosa cystica; but no presence of palpable mass
on her neck.
Laboratory tests showed slight anemia (10.4 g/dL; normal range,
11.5–14.0 g/dL); elevated alkaline phosphatase level (7617 IU/L;
normal range, 120–325 IU/L); hypercalcemia (15.8 mg/dL; normal
range, 8.7–11.0 mg/dL); hypophosphatemia (2.2 mg/dL; normal
range, 2.6–4.4 ng/dL); elevated serum levels of intact parathyroid
hormone (PTH) (2560 pg/mL; normal range, 10–65 pg/mL);
and 1,25-dihydroxyvitamin D (82.9 pg/mL; normal range,
20–60 pg/mL). On pulmonary function testing, vital capacity
(VC) and percent VC were 2160 mL  and 79.0%, respectively. A
chest X-ray revealed a remarkable thoracic wall deformity (Fig. 1A,
roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 2. CT scan revealing a 42 mm,  well-deﬁned, enhancing mass, including a partialig. 1. Chest X-ray revealing a remarkable thoracic wall deformity on the frontal
A)  and lateral view (B).
), but no tumor was identiﬁed. A CT scan revealed a 42-mm,
ell-deﬁned, enhancing mass, including a partial low-density
rea in front of the left-sided tracheal bifurcation (Fig. 2A), and
xtremely low bone mineral density (Fig. 2B). 99m Tc-methoxy-
sobutyl-isonitrile (MIBI) scintigraphy showed an accumulation in
he mediastinum in both the early and the late phases. We then
iagnosed her ﬁndings as primary hyperparathyroidism due to an
ctopic mediastinal parathyroid tumor.
On clinical examination, because a malignant tumor could not be
uled out, we scheduled the patient for a resection of the mediasti-
al ectopic parathyroid tumor, including the surrounding lymph
odes. We  performed a median sternotomy and a pericardial inci-
ion. After dissection between the superior vena cava and the
scending aorta, we made an incision in the pericardium behind
hese vessels and exposed the ectopic parathyroid tumor. We  were
ble to bluntly resect the tumor from the proximal right pulmonarylow-density area in front of the left-sided tracheal bifurcation.
(A) The iliac bone mineral density is extremely low.
artery and left main bronchus. Macroscopically, the tumor was  a
solid, yellowish-brown mass measuring 42 × 42 mm,  with partial
foci of hemorrhage. The entire specimen seemed to be enclosed
by a thin, ﬁbrous, capsule-like structure and by adipose tissue. The
tumor was  well-circumscribed, but there was no capsule and few
small nodules in the surrounding adipose tissue (Fig. 3A).
On pathological examination, the tumor consisted mainly of
chief cells and some oxyphil cells (Fig. 3B). There were no necrotic
areas or nuclear atypia, and few mitotic ﬁgures. Ki67 immunostain-
ing was generally positive in about 1% of the tumor. There was no
blood vessel invasion on Elastica Van Gieson staining, and no lym-
phatic involvement on D2-40 staining. A small rim of normal tissue
was existed. From the above histopathological results, the tumor
was diagnosed as an ectopic mediastinal parathyroid adenoma.
Postoperatively, we had great difﬁculty treating her persis-
tent hypocalcemia and hypophosphatemia (so-called “hungry bone
syndrome”) [2]. After rehabilitation, which mainly comprised gait
training, she was  discharged from the hospital on postoperative
day 65, ambulating with an independent gait. Eight months after
the resection, her serum calcium, phosphorus, and intact PTH lev-
els were normal (9.2 mg/dL, 3.5 mg/dL, and 47 pg/mL, respectively)
(Fig. 4).
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Fig. 3. The tumor is well-circumscribed, but there are no capsules and only a few
small nodules (arrow) in the surrounding adipose tissue (hematoxylin and eosin,
×5). (A) Tumor cells consisting mainly of chief cells and some oxyphil cells. No
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4. Conclusionecrotic areas or nuclear atypia present and only a few mitotic ﬁgures (hematoxylin
nd  eosin, ×200).
. Discussion
In this case, we treated a female patient with primary hyper-
arathyroidism caused by an ectopic mediastinal parathyroid
umor. Most ectopic parathyroid glands are found in close approx-
mation to the thymus gland. The inferior parathyroid glands
riginate from the third branchial pouch and hence are usually in
lose proximity to the thymus, bronchus, aortic arch, esophagus,
nd heart. Ectopic parathyroid tumors account for 1% to 16% of sur-
ical cases of primary hyperparathyroidism [3,4]. The mediastinum
s the most common location for ectopic parathyroid tumors, with
pproximately 20% of parathyroid tumors located in this area. [5].
imilarly, in a large review of ectopic parathyroid tumors by Masat-
ugu et al., 5 of 19 cases (26%) had tumors in the mediastinal space
3].
Parathyroid tumors are classiﬁed as adenomas and carcino-
as. Parathyroid adenomas are benign tumors that account for
5% of patients with primary hyperparathyroidism [6]. In con-
rast, parathyroid carcinomas are rare malignancies that account
or about 2% of cases of primary hyperparathyroidism. Parathy-Fig. 4. Timeline of serum calcium, phosphorus, and intact PTH levels.
roid adenomas and parathyroid carcinomas have disparate natural
histories, but they can be difﬁcult to differentiate on the basis
of preoperative clinical characteristics. Although a diagnosis of
parathyroid carcinoma cannot be made on the preoperative clinical
appraisal, the clinical characteristics, such as hypercalcemia, high
levels of parathyroid hormone, and osteitis ﬁbrosa cystica (a skele-
tal disease related to long-lasting, end-stage hyperparathyroidism)
have been well documented [6–9]. Table 1 shows the clinical fea-
tures of parathyroid carcinomas as reported in 6 studies [10–15],
and their prevalence was contrasted with that of benign counter-
parts.
In our case, the patient’s levels of serum calcium and PTH were
extremely high. She also had chief complaints of bone pain and
gait disturbance, which are features of osteitis ﬁbrosa cystica, but
she did not have a palpable neck mass. In regard to tumor size,
Lumachi et al. reported that the mean size of resected parathyroid
tumors was  signiﬁcantly higher in patients with carcinomas than
in those with adenomas [13]. Stojadinovic et al. reported that in
53 patients with parathyroid adenomas, including atypical adeno-
mas, the tumor size was  3.5 cm or less [12]; thus, as we previously
mentioned, we  suspected preoperatively that the tumor might be
a parathyroid carcinoma.
The histopathological criteria for parathyroid carcinomas as
deﬁned by Schantz and Castleman include (1) thick ﬁbrous bands,
(2) mitotic activity, (3) trabecular growth pattern, and (4) cap-
sular, vascular, and adjacent soft-tissue invasion [1]. However,
morphological features, such as ﬁbrous bands, mitotic activity, and
trabecular growth, have been identiﬁed in parathyroid adenomas
as well [1,16]. In our case, the tumor did not have an obvious cap-
sular structure, and there were a few small nodules around the
adipose tissue. However, because there were no necrotic areas,
nuclear atypia, blood vessel invasion, or lymphatic involvement,
and few mitotic ﬁgures; the tumor was diagnosed as an ectopic
parathyroid adenoma. Although there was  no deﬁnitive patholog-
ical evidence of a malignant tumor, we could not rule this out. We
postulated that there were two reasons why  the adenoma was  so
large. First, it took a long period of 4 years prior to the start of ther-
apy until the symptoms appeared. Second, in contrast to a tumor in
a cervical site, the enlargement of the parathyroid tumor may  have
been facilitated by the negative intrathoracic pressure and the large
potential space in the mediastinum.We  had difﬁculty distinguishing a parathyroid adenoma from a
parathyroid carcinoma preoperatively. There have been few reports
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Table  1
Reports on the clinical features of parathyroid carcinoma.
Author Population (n) Clinical feature Sensitivity Speciﬁcity
Levine et al. [10] Carcinoma (10) Ca ≥ 14 mg/dl 0.80 (0.35–0.93) 0.61 (0.32–0.86)
Atypical adenoma (8) PTH > × 2 ULNR 0.80 (0.28–0.99) 0.42 (0.15–0.72)
Adenoma (13) Osteitis ﬁbrosa cystica 0.50 (0.19–0.81) 0.38 (0.14–0.68)
Palpable neck mass 0.50 (0.07–0.93) 1.00 (0.75–1.00)
Obara  et al. [11] Carcinoma (7) Osteitis ﬁbrosa cystica 0.43 (0.10–0.82) 0.94 (0.85–0.99)
Adenoma (58)
Stojadinovic et al. [12] Carcinoma (20) Palpable neck mass 0.80 (0.56–0.94) 1.00 (0.92–1.00)
Atypical adenoma (8)
Adenoma (45)
Lumachi et al. [13] Carcinoma (15) Ca ≥ 3.0 mmol/l 0.73 (0.45–0.92) 0.60 (0.32–0.84)
Adenoma (15)
Robert et al. [14] Carcinoma (9) Ca ≥ 3.27 mmol/l 0.56 (0.21–0.86) 0.90 (0.86–0.93)
Adenoma (302) PTH ≥ × 4 ULNR 1.00 (0.66–1.00) 0.88 (0.84–0.92)
Tumor weight ≥ 1.9 g 1.00 (0.66–1.00) 0.81 (0.76–0.85)
Okamoto et al. [15] Carcinoma (12) Palpable neck mass 0.92 (0.62–0.99) 0.82 (0.76–0.88)
Adenoma (180) Ca ≥ 12 mg/dl 0.83 (0.52–0.98) 0.69 (0.62–0.76)
C-PTH ≥ × 10 ULNR 0.42 (0.15–0.72) 0.99 (0.97–1.00)
Osteitis ﬁbrosa cystica 0.58 (0.28–0.85) 0.92 (0.87–0.95)
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parathyroid adenoma, Clin. Nucl. Med. 37 (9) (2012) 889–891.
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cumbers in parentheses represent the 95% conﬁdence interval.
a; serum caicium, PTH; serum parathyroid hormone, ULNR; upper limit of normal
n the postoperative natural history of large parathyroid adenomas.
o our knowledge, there has been only 1 reported case of a large
arathyroid adenoma greater than 4 cm with osteitis ﬁbrosa cystica
17]. Consequently, we believe that long-term follow-up of these
ases is required.
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